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Diversity among AeroCom models

ECHAMS —HAMMOZ.A2 HCA—D fod550h2p 2004 ayg=0.762

GOCART—v4.AZ.HCA—0 fod550h20 2004 avg=0.398
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Fraction of AOD due to water (left: ECHAMS5 with global annual average of
76 %; right: GOCART with 40 %)

Source: Mian Chin (NASA Goddard)

» AeroCom questionnaire from 2011: 14 models use 10 different

hygroscopicity parametrizations (e.g.2 use OPAC/GADS, 2
use x-Kohler-approximation)



Importance of ground-based in-situ measurements for
model improvement
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Source: Zieger et al. (2013)



What determines the scattering enhancement?

Modal sizes and relative amounts of ...
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What determines the scattering enhancement?

Modal sizes and relative amounts of ...

Surface size distribution
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» Size and chemical composition matter

» Importance of larger particles (coarse mode) and hysteresis
behavior (RH history)

» Site or aerosol type dependent



Example: Scatterlng enhancement vs. organic mass fraction
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Example: Scatterlng enhancement vs. organic mass fraction
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®  Hyytiala (this study) N
Hyytiala: y=-1.9x+2.9, R*=0.78
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» Relationship will not hold for other aerosol types (e.g. coarse

mode dominated)
Source: Zieger et al. (2015)
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Main things that influence the ambient optical properties of
aerosols:

» Aerosol size distribution
» Chemical composition
Ambient RH

Absorption coefficient

v

v

v

Further assumptions (e.g. mixing state)
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Hygroscopicity of sea spray aerosol

Mass growth factor [-]

Sea salt hygroscopicity measurements
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Source: Zieger et al. (2017)
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Source: Zieger et al. (2013)



